
2 - 31

3$1(/��%����&200(5&,$/�'(&,6,21�6833257�&$3$%,/,7,(6�$1'�6(59,&(6

0RGHUDWRU��� 0U��7RGG�*OLFNPDQ��0DVVDFKXVHWWV�,QVWLWXWH�RI�7HFKQRORJ\

5DSSRUWHXUV���0U��%UDGOH\�5LSSH\��8QLWHG�6WDWHV�'HSDUWPHQW�RI�$JULFXOWXUH
0U��'RQDOG�&DUYHU��2)&0��)$$�

3DQHOLVWV� 'U��*UHJ�)RUEHV��7KH�:HDWKHU�&KDQQHO
0U��/HVWHU�<RVKLGD��6XUIDFH�6\VWHPV��,QF�
'U��3HWHU�*DXHU��0RQWDQD�6WDWH�8QLYHUVLW\
0U��+DQN�3RPHUDQ]��*HR:HDWKHU�6ROXWLRQV
0U��5REHUW�:ULJKW��3ODQQLQJ�6\VWHPV��,QF�

2EMHFWLYH� 3URYLGH� WKH� EDVLV� IRU� GHYHORSLQJ� RU� UHILQLQJ� ZHDWKHU� LQIRUPDWLRQ� IRU� IXWXUH
RSHUDWLRQDO�GHFLVLRQ�VXSSRUW�FDSDELOLWLHV�DQG�VHUYLFHV�

6\QRSVLV

7KH�:HDWKHU�&KDQQHO

'U��*UHJ�)RUEHV�VWDWHG�7KH�:HDWKHU�&KDQQHO�XWLOL]HV�IRFXV�JURXSV�WR�GHWHUPLQH�WKH�OLNHO\
HIIHFWLYHQHVV�DQG�YDOXH�RI�SRWHQWLDO�QHZ�VHUYLFHV���)RFXV�JURXSV�DQG�YLHZHU�IHHGEDFN�DUH�XVHG�DV
ZD\V�WR�DVVHVV�WKH�HIIHFWLYHQHVV�RI�H[LVWLQJ�SURGXFWV�RQ�WKHLU�GRPHVWLF�FDEOH�VHUYLFH���1LHOVHQ
UDWLQJV�FDQ�EH�REWDLQHG�RQ�D�PLQXWH�E\�PLQXWH�EDVLV�WR�DVVHVV��YLHZHUVKLS��RI�YDULRXV�LQIRUPDWLRQ
VHJPHQWV���:HDWKHU�&RP�NHHSV�WUDFN�RI�WKH�QXPEHU�RI�SDJH�KLWV�WR�WUDFN�YLHZHU�LQWHUHVW�LQ�QHZ
DV�ZHOO�DV�H[LVWLQJ�ZHDWKHU�SURGXFWV�

'U��)RUEHV�H[SODLQHG�KRZ�WKH�SXEOLF�XVHV�7:&�LQIRUPDWLRQ�VHUYLFHV� WR�PDNH�GD\�WR�GD\
GHFLVLRQV�RQ�DFWLYLWLHV�WKDW�DUH�ZHDWKHU�VHQVLWLYH��VXFK�DV�FRPPXWLQJ��SODQQLQJ�RXWGRRU�HYHQWV��DQG
FRPSOHWLQJ� ORQJHU�WHUP� WUDYHO�� � :KHQ� DLUSRUWV� RU� PDMRU� KLJKZD\� VHJPHQWV� DUH� DIIHFWHG� E\
ZHDWKHU��7:&�LQIRUPV�WKH�SXEOLF�RI�NQRZQ�LPSDFWV�RQ�WKHVH�PRGHV�RI�WUDYHO����7KH�EURDGFDVW�RI
PDMRU�ZHDWKHU�HYHQWV�LV�DOVR�RI�YDOXH�WR�WKH�LQVXUDQFH�LQGXVWU\�DQG�SURYLGHV�DGYDQFH�QRWLFH�RI
ZKHUH�IORRGLQJ�PD\�RFFXU�DQG�RU�ZKHUH�HYDFXDWLRQV�ZLOO�EH�UHTXLUHG�

6XUIDFH�6\VWHPV��,QFRUSRUDWHG

0U��/HVWHU�<RVKLGD��6XUIDFH�6\VWHPV��,QFRUSRUDWHG��66,���VWDWHG�WKHUH�LV�PRUH�WR�GHFLVLRQ
VXSSRUW�WKDQ�PHUHO\�PDNLQJ�D�GHFLVLRQ���7KH�'HSDUWPHQW�RI�'HIHQVH�KDV�ZHOO�GRFXPHQWHG�VWHSV
LQ�WKH�SURFHVVHV�RI�&RPPDQG��&RQWURO��DQG�&RPPXQLFDWLRQV�DQG�WKH�GHYHORSPHQW�RI�&RPPDQG
&HQWHUV�ZKRVH�IXQFWLRQ�LV�QRW�RQO\�WR�PDNH�D�GHFLVLRQ�EXW�WR�HQVXUH�WKDW�WKH�GHFLVLRQ�FDQ�EH�DFWHG
XSRQ���$�VLPSOLILHG�PRGHO�XVHG�LQ�WKH�FRPPHUFLDO�ZRUOG�LV�'HWHFW��9HULI\��DQG�5HVSRQG���,Q�5RDG
:HDWKHU�,QIRUPDWLRQ�6\VWHP��5:,6��WHFKQRORJ\��WKHUH�KDV�EHHQ�D�PLVVLQJ�OLQN����KRZ�WR�YHULI\
URDG�FRQGLWLRQV���3UHVHQWO\��PDQXDO�LQVSHFWLRQ�E\�VQRZSORZ�GULYHUV�LV�WKH�SUHGRPLQDQW�IHHGEDFN
PHFKDQLVP�
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66,�GHFLVLRQ�VXSSRUW�V\VWHPV�IRFXV�RQ�WKH�QHHGV�RI�WZR�VHWV�RI�FXVWRPHUV��SXEOLF�PDLQWHQDQFH
RUJDQL]DWLRQV�DQG�GULYHUV�RI�YHKLFOHV�RQ�URDGZD\V���$VVXPLQJ�WKDW�WKH�LQIRUPDWLRQ�FROOHFWHG�LV
DFFXUDWH�� WKH�GHFLVLRQ�SURFHVV� UHTXLUHV� WLPHO\�GLVVHPLQDWLRQ�RI� IRUHFDVWHG� HYHQWV� DV� WKH� URDG
PDLQWHQDQFH�WHFKQLTXHV�FKDQJH�IURP�GH�LFLQJ�WR�DQWL�LFLQJ�PHWKRGRORJLHV���3DYHPHQW�IRUHFDVWV�XS
WR����KRXUV�LQ�DGYDQFH�OHW�WKH�PDLQWHQDQFH�RSHUDWLRQV�NQRZ�WKH�SUHGLFWHG�ZHDWKHU�DQG�SDYHPHQW
FRQGLWLRQV�IRU�VSHFLILF�ORFDWLRQV�DQG�WLPHV�DOORZLQJ�IRU�SURDFWLYH�XVH�RI�DQWL�LFLQJ�WHFKQLTXHV��
6RPH�RI� WKH� WRROV� DYDLODEOH� IRU�GHFLVLRQ� VXSSRUW� DUH�6FDQ&DVW� SDYHPHQW� IRUHFDVWV� DV�ZHOO� DV
:HDWKHU%ULGJH�FRP���66,�GHYHORSHG�ERWK�WRROV�VSHFLILFDOO\�IRU�SXEOLF�DJHQFLHV�

)RU�WKH�JHQHUDO�SXEOLF�DQG�SURIHVVLRQDO�GULYHUV��66,�KDV�GHYHORSHG�IUHH�ZHEVLWHV� WR�DOORZ
GULYHUV� WR� VHH� UHDO�WLPH� ZHDWKHU� DQG� URDG� GDWD�� � 7KHVH� VLWHV�� URDGZHDWKHU�FRP� DQG
WUXFNHUZHDWKHU�FRP�DOORZ�GULYHUV�WR�VHH�ZKHUH�KD]DUGRXV�GULYLQJ�FRQGLWLRQV��VXFK�DV�SRWHQWLDO
IUHH]LQJ��KLJK�ZLQGV��DQG�ORZ�YLVLELOLW\�DUH�RFFXUULQJ���%\�SURYLGLQJ�WKLV�LQIRUPDWLRQ�IRU�IUHH�WR
WKH�DOO�GULYHUV��66,�KRSHV�WR�ZRUN�LQ�SDUWQHUVKLS�ZLWK�WKH�SXEOLF�DJHQFLHV�WR�SURPRWH�VDIHU�GULYLQJ
DQG�VDIHU�URDGZD\V�

0RQWDQD�6WDWH�8QLYHUVLW\

'U��3HWHU�*DXHU��0RQWDQD�6WDWH�8QLYHUVLW\��SUHVHQWHG�UHVHDUFK�UHVXOWV�RQ�LFH�IRUPDWLRQ�RQ
URDGV���,F\�URDG�VXUIDFHV�DUH�DQ�REYLRXV�VDIHW\�LVVXH�RQ�KLJKZD\V�LQ�FROG�FOLPDWHV���$Q�DFFXUDWH
IRUHFDVW�RI�WKH�SDYHPHQW�WHPSHUDWXUH�DORQJ�FRQWLQXRXV�URDGZD\�VHFWLRQV�ZRXOG�KDYH�D�SRVLWLYH
LQIOXHQFH� RQ�PDLQWHQDQFH� GHFLVLRQ�PDNLQJ�� � 7KH� WLPLQJ� RI� WKH� DSSOLFDWLRQ� RI� IUHH]LQJ� SRLQW
GHSUHVVDQWV�LV�SDUWLFXODUO\�FUXFLDO�IRU�LPSOHPHQWLQJ�DQ�HIIHFWLYH�DQWL��GH�LFLQJ�SURJUDP���&RVW
VDYLQJV�DQG�LQFUHDVHG�HIILFLHQF\�FRXOG�EH�UHDOL]HG�E\�VWDWH�'27·V�LQ�WKDW�UHVRXUFHV�FDQ�EH�DSSOLHG
WR�FUXFLDO�DUHDV�LQ�D�PRUH�HIIHFWLYH�DQG�WLPHO\�ZD\���%DVHG�RQ�UHDO�WLPH�RU�IRUHFDVW�GDWD��WKH�SXEOLF
FRXOG�EH�DOHUWHG�WR�SRWHQWLDO�SUREOHP�DUHDV�

'U��*DXHU�SUHVHQWHG�D�PRGHO�FKDLQ�IRU�WKH�WKHUPDO�PDSSLQJ�DORQJ�KLJKZD\�VHFWLRQV��7KH�FRUH
RI�WKH�FKDLQ�LV�WKH�:LQ7KHUP�PRGXOH���:LQ7KHUP�LV�D�ILUVW�SULQFLSOH�PRGHO��L�H��WKH�VXUIDFH
WHPSHUDWXUH�LV�FDOFXODWHG�EDVHG�RQ�VXUIDFH�HQHUJ\�EDODQFH���,W�DFFRXQWV�IRU�WKH�WKUHH�GLPHQVLRQDO
WRSRJUDSK\�RI�WKH�VXUURXQGLQJ�WHUUDLQ�E\�FDOFXODWLQJ�WKH�FRQWULEXWLRQ�RI�WKH�UDGLDWLRQ�HPLWWHG�DQG
UHIOHFWHG�IURP�QHLJKERULQJ�FHOOV���&XUUHQWO\��:LQ7KHUP�LV�UXQQLQJ�RQ�D����PHWHU�UHVROXWLRQ�XVLQJ
VWDQGDUG�86*6�'(0·V��7R�GULYH�WKH�PRGHO��PHWHRURORJLFDO�LQSXW�GDWD�DUH�UHTXLUHG�IRU�HDFK�FHOO�
7KHVH�LQSXW�GDWD�DUH�SURYLGHG�XVLQJ�$536�GHYHORSHG�E\�WKH�&HQWHU�IRU�$QDO\VLV�DQG�3UHGLFWLRQ
RI�6WRUPV���$536�LV�UXQQLQJ�RQ�D���NLORPHWHU�JULG�UHVROXWLRQ��7KH�FRPELQDWLRQ�RI�ERWK�PRGHOV
DOORZV�D�VSDWLDOO\�SUHFLVH�IRUHFDVW�RI�WKH�SDYHPHQW�WHPSHUDWXUH�

$�VXFFHVVIXO�LPSOHPHQWDWLRQ�RI�WKH�PRGHO�FKDLQ�FDQ�EH�D�XVHIXO�WDFWLFDO�GHFLVLRQ�VXSSRUW�WRRO
IRU�ZLQWHU�KLJKZD\�PDQDJHPHQW��7R� LPSURYH� WKH�SHUIRUPDQFH�RI� WKH� FKDLQ�� IXUWKHU� UHVHDUFK
VKRXOG�DGGUHVV�WKH�UHOLDELOLW\�RI�WKH�IRUHFDVWHG�PHWHRURORJLFDO�GDWD��JULG�QHVWLQJ�DQG�PHVKLQJ��WKH
LQIOXHQFH�RI�FKDQJLQJ�VXUIDFH�SURSHUWLHV��PHOWLQJ��LFLQJ��VXEOLPDWLRQ��FRQGHQVDWLRQ��HWF�
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*HR:HDWKHU�6ROXWLRQV

0U�� +DQN� 3RPHUDQ]�� /LWWRQ�35&�� GHVFULEHG� *HR:HDWKHU� 6ROXWLRQV� DV� D� JHRJUDSKLFDO
LQIRUPDWLRQ�V\VWHP��*,6��EDVHG�V\VWHP�ZLWK�XVHV�LQ�GHWHUPLQLQJ�WKH�HFRQRPLF�LPSDFW�RI�ZHDWKHU
LQ� HPHUJHQF\� PDQDJHPHQW�� XWLOLWLHV�� WUDQVSRUWDWLRQ�� DQG� WHOHFRPPXQLFDWLRQV�� � 8VLQJ� WKH
12$$3257� GDWD� VWUHDP�� WKH� V\VWHP� FDQ� GHWHFW� ZHDWKHU� SDUDPHWHUV� WKDW� KDYH� H[FHHGHG� DQ
LPSRUWDQW��FXVWRPHU�VSHFLILHG�WKUHVKROG���7KHVH�WKUHVKROGV�DUH�LPSRUWDQW�EHFDXVH�WKH�XVHU�PXVW
PDNH�VRPH�DFWLRQ�RU�GHFLVLRQ���7KH�V\VWHP�FDQ�FRYHU�WKH�HQWLUH�FRXQWU\�DQG�FDQ�EH�WULJJHUHG�E\
IRUHFDVW� DV� ZHOO� DV� REVHUYHG� FRQGLWLRQV�� � (IIHFWLYHO\�� LW� VFUHHQV� RXW� WKH� LQIRUPDWLRQ� WKDW� LV
XQLPSRUWDQW�WR�WKH�XVHU�

3ODQQLQJ�6\VWHPV��,QFRUSRUDWHG

0U��5REHUW�:ULJKW��3ODQQLQJ�6\VWHPV��,QFRUSRUDWHG��VWDWHG�WKDW�REMHFWLYH�ZLQG�IRUHFDVW�ILHOGV
IURP�DWPRVSKHULF�PRGHOV�KDYH�VXFFHVVIXOO\�EHHQ�XVHG�WR�VDYH�WLPH�DQG�RU�IXHO�IRU�DLU�DQG�VHD
WUDQVSRUWDWLRQ�V\VWHPV�E\�GHWHUPLQLQJ�RSWLPXP�URXWH�DQG�VFKHGXOH���7KLV�ZHDWKHU�VXSSRUW�FRQFHSW
FDQ�EH�DSSOLHG�WR�ODQG�WUDQVSRUWDWLRQ�V\VWHPV��SULPDULO\�ORQJ�KDXO�FRPPHUFLDO�WUXFNLQJ�RSHUDWLRQV�
3RWHQWLDOO\�� VLJQLILFDQW� IXHO� VDYLQJV� FDQ� EH� UHDOL]HG� E\� XVLQJ� IRUHFDVW� VXUIDFH�ZLQG� ILHOGV� WR
GHWHUPLQH�RSWLPXP�GHSDUWXUH�WLPHV�IRU�DYDLODEOH�ORQJ�KDXO�WUXFN�URXWHV���)RUHFDVW�VXUIDFH�ZLQG
ILHOGV��DYDLODEOH�IURP�1DWLRQDO�&HQWHUV�IRU�(QYLURQPHQWDO�3UHGLFWLRQ�PRGHOV�YLD�12$$3257
1DWLRQDO�:HDWKHU�6HUYLFH�7HOHFRPPXQLFDWLRQ�*DWHZD\��H�J���(WD��1HVWHG�*ULG�0RGHO��DQG�5DSLG
8SGDWH�&\FOH���FDQ�EH�DSSOLHG�WR�UHGXFH�WUXFNLQJ�LQGXVWU\�IXHO�FRVWV�WKURXJK�WKH�LQWHOOLJHQW�XVH�RI
WKLV�W\SH�RI�ZHDWKHU�LQIRUPDWLRQ��

$�VWURQJ��UDSLGO\�FKDQJLQJ�VXUIDFH�ZLQG�HYHQW�LQ�WKH�*UHDW�3ODLQV�ZDV�XVHG�WR�GHPRQVWUDWH
SRWHQWLDO�IXHO�FRQVXPSWLRQ�DV�D�IXQFWLRQ�RI�GHSDUWXUH�WLPH�IRU�WKH�,QWHUVWDWH�����,�����URXWH�IURP
&KH\HQQH��:\RPLQJ��WR�2PDKD��1HEUDVND���$�VWURQJ�VXUIDFH�ORZ�SUHVVXUH�FHQWHU�GHYHORSHG�RQ
$SULO���������LQ�6RXWKHDVW�&RORUDGR�DQG�PRYHG�UDSLGO\�QRUWKHDVW�WR�RYHU�WKH�*UHDW�/DNHV�LQ���
KRXUV�� �7KH��WK�*HQHUDWLRQ�1&$5�3HQQV\OYDQLD�6WDWH�0HVRVFDOH�0RGHO� �00����ZLWK� D� ���
NLORPHWHU�LQQHU�GRPDLQ�QHVWHG�JULG�PHVK��SURGXFHG�DQDO\VLV��DQG�IRUHFDVW�ILHOGV�FRYHULQJ� WKH
VXUIDFH�ORZ�SUHVVXUH�FHQWHU�DQG�,������00��SURGXFHG�IRUHFDVW�VXUIDFH�ZLQGV��ORZHVW�JULG�OHYHO
���PHWHUV�DERYH�JURXQG�OHYHO��RQ�WKH�RUGHU�RI����PLOHV�SHU�KRXU��PSK�

$QDO\]HG�IRUHFDVW�VXUIDFH�ZLQGV�DW�JULG�SRLQWV�RQ�DQ�HDVW�ZHVW�00��JULG�OLQH��RYHU�,�����ZHUH
XVHG�WR�VLPXODWH�IXHO�FRQVXPSWLRQ�IRU�D�&ODVV���7UDFWRU�7UDLOHU����������SRXQGV�JURVV�ZHLJKW�����
GUDJ�FRHIILFLHQW��DQG�������JDOORQV�+3�KRXU�IRU�D�WXUER�FKDUJHG�GLHVHO�HQJLQH��ZLWK�DQ�DYHUDJH
���PSK�KLJKZD\�VSHHG��DQG�WRWDO�GULYH�WLPH�RI����KRXUV�ZLWK���LQWHUYHQLQJ�VWRS�UHVW�SHULRGV���7KH
VLPXODWLRQ�DVVXPHG��RSWLPLVWLFDOO\��WKDW�FURVVZLQG�GRHV�QRW�DIIHFW�HLWKHU�GUDJ�FRHIILFLHQW�RU�UROOLQJ
IULFWLRQ���7KH�UHVXOWLQJ�KHDG�WDLO�ZLQGV�DIIHFWLQJ�,�����DQG�VLPXODWHG�WRWDO�IXHO�FRQVXPSWLRQ��YDULHG
VLJQLILFDQWO\�DV�WKH�IRUHFDVW�ORZ�PRYHG�QRUWKHDVW���6LPXODWHG�WRWDO�IXHO�FRQVXPHG�YDULHG�IURP����
JDOORQV�WR����JDOORQV�GHSHQGLQJ�RQ�GHSDUWXUH�WLPH�RYHU�D����KRXU�SHULRG����2YHUDOO��IXHO�VDYLQJV
SRWHQWLDO�GHSHQGV�RQ�VHDVRQ�DQG�UHJLRQ�DQG�D�VWDWLVWLFDOO\�VLJQLILFDQW�VWXG\��WDLORUHG�WR�WUXFNLQJ
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RSHUDWLRQV��LV�UHTXLUHG�WR�REMHFWLYHO\�GHPRQVWUDWH�VDYLQJV�SRWHQWLDO�WR�WKH�WUXFNLQJ�LQGXVWU\�DQG
LQWHUHVWHG�IHGHUDO�DJHQFLHV���7RWDO�IXHO�EXUQHG�YHUVXV�FKDQJH�LQ�GHSDUWXUH�WLPH�LV�WKH�FRVW�EHQHILW
PHWULF���7KH�VXSSRUW�FRQFHSW�LV�EHVW�VXLWHG�IRU�FHQWUDOO\�FRQWUROOHG�RSHUDWLRQV�ZLWK�IL[HG�URXWHV�DQG
IOH[LEOH�VFKHGXOHV��H�J���/HVV�7KDQ�/RDG�RSHUDWLRQV�����7KH�VDPH�WDLORUHG�WHFKQRORJ\�FDQ�EH�PDGH
DYDLODEOH�WR�LQGHSHQGHQW�WUXFNHUV�DQG�VPDOO�WUXFNLQJ�FRPSDQLHV�WKURXJK�DQ�LQWHUDFWLYH�,QWHUQHW�ZHE
VLWH���7DLORUHG�VXUIDFH�ZLQG�IRUHFDVW�VXSSRUW�FDQ�VDYH�QRW�RQO\�FRVWV��HVSHFLDOO\�LQ�OLJKW�RI�YRODWLOH
IXHO�SULFHV��EXW�DOVR�UHGXFHV�WKH�LPSDFW�RI�WKH�WUXFNLQJ�LQGXVWU\�RQ�DLU�SROOXWLRQ�

)ROORZ�XS�'LVFXVVLRQ

6HYHUDO�SRLQWV�ZHUH�GLVFXVVHG�GXULQJ� WKH�TXHVWLRQ�DQG�DQVZHU�SHULRG�� �7KHUH� DUH� D� ODUJH
QXPEHU�RI� FDSDELOLWLHV� DQG� VHUYLFHV� DYDLODEOH� WR� VXUIDFH� WUDQVSRUWDWLRQ�XVHUV�EXW� LW� LV� XQFOHDU
ZKHWKHU�XVHUV�DUH�DZDUH�RI�PDQ\�RI�WKHP���7KHUH�LV�DOVR�D�QHHG�WR�LQFUHDVH�WKH�GLDORJ�EHWZHHQ�WKH
XVHUV� UHJDUGLQJ� WKHLU� VSHFLILF� GHFLVLRQ� QHHGV� DQG� SURYLGHUV� ZKR� FDQ� WDLORU� GHFLVLRQ� VXSSRUW
SURGXFWV��$OVR��WKH�SDQHO�QRWHG� WKH�QHHG� WR�EULQJ�PRUH�DYDLODEOH�GDWD�IURP�WKH�URDG�ZHDWKHU
LQIRUPDWLRQ�V\VWHP�PHVRQHWV�LQWR�D�PDVWHU�GDWDEDVH���7KH�GDWD�ZLOO�HQDEOH�PRGHOV�WR�EH�UXQ�PRUH
IUHTXHQWO\���7KH�SDQHOLVWV�DJUHHG�WKHUH�LV�D�QHHG�IRU�XVHUV�DQG�SURYLGHUV�DOLNH�WR�RSHQ�WKH�GLDORJ�
,W�ZDV�QRWHG�WKDW�:LVFRQVLQ�6WDWH�'27�ZDV�WKH�RQO\�VWDWH�ZLWK�D�PHWHRURORJLVW�RQ�WKH�VWDII��
/DVWO\��WKHUH�LV�D�QHHG�IRU�PRUH�SXEOLF�HGXFDWLRQ�RQ� WKHVH�PDWWHUV�� �7KH�:HDWKHU�&KDQQHO� LV
FRQVLGHULQJ�D�VSHFLDO�EURDGFDVW�VHJPHQW�

/LQNV�WR�3UHVHQWDWLRQV�

0U��/HVWHU�<RVKLGD��66,
ZZZ�RIFP�JRY�:LVW,,�3UHVHQWDWLRQV�'D\���B3DQHO�%�<RVKLGD�SSW

'U��3HWHU�*DXHU��0RQWDQD�6WDWH�8QLYHUVLW\
ZZZ�RIFP�JRY�:LVW,,�3UHVHQWDWLRQV�'D\���B3DQHO�%�*DXHU�SSW

0U��+DQN�3RPHUDQ]��*HR:HDWKHU�6ROXWLRQV
ZZZ�RIFP�JRY�:LVW,,�3UHVHQWDWLRQV�'D\���B3DQHO�%��B3RPHUDQ]BDOO�SDUWV�SSW

0U��5REHUW�:ULJKW��3ODQQLQJ�6\VWHPV��,QF�
ZZZ�RIFP�JRY�:LVW,,�3UHVHQWDWLRQV�'D\���B3DQHO�%�:ULJKW�SSW


